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How to effectively reduce the 
sigma error is a challenge task 





• Ordinary Five-Point Sixth-Order Scheme (Chu and Fan, 
1997 JPO)
• Three-Point Sixth-Order Combined Compact  Difference 
(CCD) Scheme (Chu and Fan, 1998 JCP)
• Three-Point Sixth-Order Nonuniform CCD Scheme (Chu 
and Fan, 1999, JCP)
• Three-Point Sixth-Order Staggered CCD Scheme (Chu 
and Fan, 2000, Math. & Comp. Modeling)
• Accuracy Progressive Sixth-Order Scheme (Chu and 
Fan, 2001, JTECH) 
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How to reduce errors with low 
computer cost?
Hydrostatic Correction
• Chu, P.C., and C.W. Fan, 2003: Hydrostatic correction for 
reducing horizontal pressure gradient errors in sigma 
coordinate models. Journal of Geophysical Research, J.
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HC has the same accuracy as 
CCD Scheme

• HC has the same 
accuracy as the 
sixth-order CCD 
scheme 
CPU time (minute) at the end of 5 day runs of 








• Hydrostatic correction scheme is a simple 
scheme with high accuracy and efficiency.
• The accuracy of the HC scheme is similar to the 
sixth-order CCD scheme.
• The CPU cost is similar to the ordinary second-
order scheme.  
